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Abstract The use of freezing saline water to irrigate saline lands has proven an effective method of using highly saline water 


and reclaiming saline lands in coastal regions. The method was based on the basic principle of desalination during melting of 


frozen saline water in combination with soil water and salt movement characteristics and crop growth pattern in coastal region. 


In winter, the saline groundwater was pumped and irrigated saline farmlands. The low air temperature forced the irrigated 


saline water on the top soil to freeze into saline ice. With increasing air temperature in spring, water of high salt concentration 


melted firstly and infiltrated into the soil, and the slightly saline melting water and freshwater infiltrated into the soil late and 
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effectively facilitated leaching of soil salt. From the above process, freezing saline water irrigation induced soil salt leaching in 
spring, the period of soil salt accumulation. This, in combination with mulching in spring to control soil salt concentration and 
rainfall leaching in summer, lowed soil salt content to levels conducive for normal crop growth throughout the growth stages 
of the crops and plants. The natural characteristics of soil water and salt movement were modified by freezing saline water 
irrigation, which changed soil salt accumulation into soil salt leaching in spring after irrigation. Thus the remaining soil 
salinity in the root zone effectively decreased from 12 g:kg ! to 4 g-kg™! and the rate of salt leaching exceeded 66%. This 
facilitated the cultivation of crops including cotton, oil-sunflower and sugar beet in saline coastal regions of the Bohai Sea, and 
increased the survival rates of Tamarix ramosissima, Lycium barbarum and Fraxinus chinensis transplanted seedlings in the 
region. After first year freezing saline water irrigation, the yields of seed cotton, oil-sunflower and sugar beet were 3 t-hm ?, 
1.5 t-hm ? and 60 t-hm ?, respectively. Cutting and transplanted seedling survival rates of halophytes and salt-tolerant plants 
exceeded 90%. Freezing saline water irrigation promoted saline soil exploiting, agricultural development and ecological envi- 
ronmental construction. Through systematic researches in recent years, the separation process of saline water and freshwater 
was clarified in the process of saline water freezing and thawing. The effects of freezing saline water irrigation on soil salt 
leaching were explicated, and the indexes system of irrigation time, irrigation amount and water quality of freezing saline 
water irrigation was established. Based on the above researches, this paper summarized the advances in researches on saline 
soil reclamation and saline water use, and introduced the freezing saline water irrigation strategy which enhanced leaching 
of soil salt. The paper further systematically analyzed the effect of freezing saline water irrigation on agricultural produc- 


tion, vegetation recovery and saline water utilization in saline soil regions, and the development trend of freezing saline 


water irrigation. 
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Fig.2 Design diagram of reclaiming saline soil by freezing saline water irrigation in winter 
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EI ARIA RR 45 DX 


4 ZFR E k RE A K 
Z, ARM 
ZO Fe A AK Hl eA eS. EF 

E Mf XC RA HK RA RM S E RE Pie 

WER R Nea. mK E RE WL EMS ial 

E, AAAA T SNARE KAR, TA 

Y CK, A ih ei px ih ha th ek ES RU aK A FH de tH TF dx 

EFSI, SIE RIEZ Y KAA 

BA = GS EZ BJ" OER GO RRRA, Biel 

BEih7 XX, BERIDA EORUM ih 73 ZK £& yk S 2K 

MEE; CUATIBAZK (GZ, BRE E RH AE EB. 

RE Fl Faith ba th ON ES B] E BES IR ARETE 
ERRARTE Bx. HHS. THER, BF 

SEM LIENERS, TyiosRih^NRT2, RNARA 

S Ry, T de fb A Rez K kO Bà ih 3t dz 7 73 

Binnie TREES KAN Leite, RAH 

SOP out Bae PB, EMA 

8599DA E, THe. FH. HERS HB EE EA 

909944 E ENA AS ih E 8 127 B TS X R7 EX 

90%LA E, LA ERAR X8 7378 on T ih a PCR TE 

AER. TR. Wë A E e Sr VB 

R, EATEN A BS RS ih Bel rc RU SB m SCRI] 

Flo RKZAZKAERRBgiRACTUBIRSXI:3ZLE, T 

INKAA 1 800 mhm” ME, AAUBZS T RIH 

AMERIKE, (extr AREKEA RE. ESA 

2S IUE SUA BA 3 [8] 2 Ro 


5 tiit5Rk: 

Bal, EXTER Z5 kK BRERA MAR 
TAZARI, DH MKAKERARE OR 
7K RRB EER MAKRA BAMET, qu 
7K ak BRAK A22 Eb a c Jes ab 38 eh 43 A A UL A, 
PUK ER RARER. SES 
BUFIGHEÉREA SS. EBAICUT: ma RAR 
FERIA EMRE, RIGA KK ISSN 
BERN MAMR, kk tie 
ARRE, AGRSWAB Rite, Spuk 
RH SSA RS, (RuET FARNAM; 
RAK A tS RKKA SRE ARE RA 
IR RK, th eK kL AGB» 434 M 
PRL SRF FF 8 KK; aK ok BR IK AB Eb aE Bt 
TeSEXUmKZKIKER. KE. Stats 
KEZAR, Khel AKASH 


an Wa Hh dx 7N RS 


TRA MMR. STI SSS 
7k 28 7k 2 BTM R BRUSH, PAE T Ka 
ASSIS BEAT [8]. 7E ZK EECRUZK AA RE aC E dx 
Aiühe, FERAL, WJER Y Lk ak BIR 
AR A eB BY ah Bit Hh aS EPP HEAR IL, AN eh ht KR he ^E 
F, ESB iNET RARE. 

(Be, SEMKAKAME—T SRMERN 
Wie, CHART mA AA ARIE. KAB, ka 
E EE Cl TRTRXCSESUXÉ AA 
RAKIM, SORA BRE. SRK nk, 
EREMIE, HOLMAN A S 
SSC, 

DREKA BEF HR 7k ds T LR BS] RR 
E. "lm EU AH Ae A IE 1b UK ERA. 
SST B9 LR T DC e RB Je SS ZG. T Sch 
Sg, ABZ SE E BIR A he HEB IC RHE 

2) FAG ZK £& ZK BB ZK TE ARR HAY ACA ALES Tub 
7k 235 77k if ke AR Sl BP EKER AS, Sk 
AKER, HHP RRA. BUE 
BAF FR RB E ROSE ak KS ZK RAK AE BOM], TIRAS 
[E] AY ERKA ARRERA, 3 S ARR 
ZKZ& 7K EE TBE BR So EHE d 73 BUM DOLES, 

3) E HU F 2K et IL 2K s ZEE OK R SR B 86 
D. di&a DX HEB 2k 732 ELO, HER i Aa OK £8 Ok HE 
BLOX E eh Biot HHS SR BY BF TUS FR 
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